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THE NEGATIVE  BINOMIAL DISTRIBUTION: 

COMPUTATION OF THE MEDIAN AND THE MEAN ABSOLUTE  DEVIATION 
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Thls  formula is not readily available.     It   is stated, but not prominently,  in 

the Introduction to Pearson's Tables of the Incomplete Beta-function and 

Pearson gives a proof  (provided by Fieller)   in Biometrika,  Vol.  XXV,  pp.   160-161. 

A  simpler proof  is  the following:     Integrating by parts, 
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By induction on m it  is  easy to show that 
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Formula  (2)   Is obtained  from (3)  and   (4). 

Although  formula  (2)  has a meaning only when m is a non-negative integer, 

the  Integrals  in  the Incomplete Beta-function exist  for non-integral values of 

m.    We define  the median of the negative binomial distribution to be the solution 

ra of  the equation 

Ip(n,mfl)  -   1/2 (5) 
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n 
A unique solution m ^ 0 exists,  provided p  <; 1/2. 

Mean Absolute Deviation 

The mean absolute deviation  from the median is 
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For example, 1^(6,1) - 0.5314 and I0 9(7ll) - 0.4783;   from which I0 ^1.6) -  0.4686 

and I0^(1.7) -  0.5217. 

2 n Ü a m H-m A/a 

0.1 1 9 9.5 5.6 3.4 0.69 

2 18 13.4 14.5 3.5 0.75 

3 27 16.4 23,4 3.6 0.76 

4 36 19.0 32.4 3.6 0.77 

5 45 21.2 41.4 3.6 0.77 

0.5 1 1 0.71 0 1 0.71 

2 2 2.00 1 1 0.75 

3 3 2.45 2 1 0.76 

4 4 2.83 3 1 0.77 

5 5 3.16 4 1 0.78 

0.9 10 1 .11 1.11 0.43 0.68 0.88 

20 2 .22 1.57 1.51 0.71 0.85 

30 3 .33 1.92 2.63 0.70 0.83 

40 4 .44 2.22 3.74 0,70 0.82 

50 5 .56 2.48 4.85 0.71 0.81 
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